The maintenance of genetic variation in the benefits provided by mutualists is an evolutionary puzzle (Heath & Stinchcombe, 2014) . Over time, natural selection should favour the benefit strategy that confers the highest fitness, eroding genetic variation in partner quality. Yet abundant genetic variation in partner quality exists in many systems (Heath & Stinchcombe, 2014) . One possible resolution to this puzzle is that the genetic identity of both a host and its partner affects the benefits each mutualist provides to the other, a pattern known as a genotype-by-genotype interaction ( Figure 1 ). Mounting evidence suggests that genotype-by-genotype interactions between partners are pervasive at the phenotypic level (Barrett, Zee, Bever, Miller, & Thrall, 2016; Heath, 2010; Hoeksema & Thompson, 2007) . Ultimately, however, to link these phenotypic patterns to the maintenance of genetic variation in mutualisms we need to answer two questions: How much variation in mutualism phenotypes is attributable to genotype-by-genotype interactions, and what mutualistic functions are influenced by each partner and by the interaction between their genomes? In this issue of Molecular Ecology, Burghardt et al. (2017) use transcriptomics to address both questions in the legume-rhizobia mutualism.
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In the legume-rhizobia mutualism, bacteria (rhizobia) provide their plant host with nitrogen in exchange for the products of photosynthesis. There is substantial variation in partner quality, some of which is due to genotype-by-genotype interactions between plants and rhizobia (Heath, 2010) . To explore the mechanisms underlying plant genotype-specific responses to rhizobia, Burghardt et al. (2017) grew four genotypes of the model legume Medicago truncatula (Figure 2a) with two rhizobia species and sequenced the transcriptomes of root nodules (the symbiotic organ in which plants house rhizobia; Figure 2b ) for all eight plant-rhizobia combinations. Their study substantively extends previous work in the same system (Heath, Burke, & Stinchcombe, 2012) 
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F I G U R E 1 A genotype-by-genotype interaction for partner quality between two hypothetical mutualists. In this example, partner quality depends on the specific combination of host and symbiont genotype. Host genotype A provides a higher benefit to symbiont genotype 1 than to symbiont genotype 2, while the opposite is true for host genotype B 
